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Tremadocian graptolites are rare fossils in the whole peri-Gondwanan Europe, northwestern Africa and 
the Near and Middle East. This is in part due to the absence of suitable marine facies, which are largely 
dominated by shallow-water siliciclastic sediments such as green shales and coarse sandstones, but also 
owing to the general lack of a distinctive sedimentary record. The Cambrian/Ordovician boundary 
involves, regionally, major erosive unconformities (excepted in SW Sardinia) and diachronic stratigraphic 
gaps, mainly associated to the denudation of rift shoulders during a multistage rifting through the 
Furongian and the Lower Ordovician epochs. This rifting was connected to the opening of the Rheic 
Ocean, which also generated thick volcano-sedimentay sequences and plutonism related to the long-lived 
Ollo de Sapo Magmatic Event, ranging in age between ca. 490 and 465 Ma, with a maximum at about 
477 Ma and a youngest age of approximately 479 Ma for the massive metavolcanic sequences. 
     Early Tremadocian (Tr1) graptolites are represented in North Africa (Morocco, Algeria) and in 
scattered localities in Sardinia, southeastern France and northern Turkey. They compose a low-diversity 
assemblage of quadriradiate pendent Rhabdinopora (R. flabelliformis and its ecological subspecies R. f. 
socialis, R. f. anglica or R. f. norvegica, adapted to shallow and mid-shelf environments), without 
Staurograptus and with very few Anisograptus? (a triradiate genus). Representatives of the early biradiate 
development (Adelograptus or Aorograptus Zone) have been rarely recognized in the Algerian Sahara 
and in northern Mauritania, with the extremely rare occurrence of Adelograptus “tenellus” and remains of 
other branched species (Paradelograptus?, Aorograptus? spp.). Slightly above these beds, a single 
Saharan borehole yielded the enigmatic anisograptid Choristograptus louai, a graptolite recently recorded 
also in the Fezouata Formation of Morocco, probably from a horizon of middle Tremadocian (Tr 2) age. 
In the same unit the occurrence of Bryograptus has been cited from one locality, but is pending revision.    
    In contrast with the few graptolite records from early to middle Tremadocian beds, late Tremadocian 
green shales, with locally abundant graptolites, are widely distributed over the entire area, but with little 
lateral continuity. This is the case of the Araneograptus murrayi Zone that has been recognized in NW 
Africa (Mauritania, Morocco, Algeria), as well as in the Ossa Morena Zone of the Iberian Massif, SW 
Sardinia (Fluminese area), SE France (Montagne Noire), and Germany (Thuringia). Besides the large 
conical rhabdosomes of A. murrayi, that locally occur in massive monospecific concentrations (maybe 
reflecting mass mortality caused by toxic events?), the zonal assemblage yielded other anisograptids 
(Kiaerograptus, Paratemnograptus), sigmagraptids (Paradelograptus) and early dichograptines 
(Clonograptus, Tetragraptus s.l., Didymograptus s.l.). Finally, the latest Tremadocian Hunnegraptus 
copiosus graptolite Zone has been identified in SW Spain, the Moroccan Anti-Atlas and in a single 
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locality in the Central Taurus (Turkey). Apart of the rare record of its nominal form, most of the 
associated graptolites may range from the previous biozone into the earliest Floian strata. The assemblage 
includes multiramous horizontal forms (Clonograptus, Paradelograptus) and two- to four-stiped 
rhabdosomes (Kiaerograptus, Didymograptus s.l., Tetragraptus s.l.). These two late Tremadocian (Tr3) 
graptolite zones bear not only planktic graptolites, but also remains of benthic dendroids of the genera 
Dictyonema, Callograptus, Aspidograptus, Desmograptus and Ptilograptus, most of them occurring as 
transported elements. 
     This research is a contribution to the projects CGL2012-39471 of the Spanish MINECO, RALI 197 of the French ANR, CAR/2014 
(University of Cagliari, Italy) and IGCP 591 (IUGS-UNESCO). 
 
